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Reduction of the Prominent Peak of Tone Noise in Air Conditioning Units
g YT -AFE* RO+
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ABSTRACT

This paper proposed the ways for reduction of the prominent peak of the tone noise in air conditioning units. In order to find
out the sources of the tone noise, the resonant frequencies and modes of the fans were investigated. Also, the effects of the
ambient temperatures and material properties of the fans on the tone noise were studied. From the experiments, it was shown
that the tone noise was greatly influenced by the torsional resonance of the fan and motor system and commutation frequency.
In other words, the torsional resonance of the fan and motor system has not to be close to the commutation frequency (torque
ripple frequency) which creates a rate of change in the angular acceleration in order to reduce the tone noise in air conditioning

units.
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Fan 1 Fan 2
Mode Ansys| EXP. E(f,;)‘;r Ansys |EXP. E(‘;Z;‘"
1 77 78 1.3 72 74 2.8
2 19 | 93 | 33| 93 [93]00
3 136 135 0.7 107 108 | 0.9
4 | 164 | 162 | 12 | 139 | 141 14
5 | 233 | 239 | 26 | 206 |216| 4.9
6 | 302|307 | 17 | 266 |270] 15
7 320 334 44 288 293 1.7

(a) Ansys (1 2P)

(b) A& (12b)

(¢c) Ansys (231

(d) A8 (22D
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(90 Hz) (d) A& 2= (93 Hz)
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